Interaction of insecticides of the pyrethroid family with specific binding sites on the voltage-dependent sodium channel from mammalian brain.
Measurement of neurotoxin binding in rat brain membranes and neurotoxin-activated 22Na+ influx in neuroblastoma cells were used to define the site and mechanism of action of pyrethroids and DDT on sodium channels. A highly potent pyrethroid, RU 39568, alone enhanced the binding of [3H]batrachotoxinin A 20-alpha-benzoate up to 30 times. This effect was amplified by the action of neurotoxins such as sea anemone toxins and brevetoxin acting at different sites of the sodium channel protein in brain membranes. The ability of various pyrethroids and DDT to enhance batrachotoxin binding was related to their capacity to activate tetrodotoxin sensitive 22Na+ uptake. These results point to an allosteric mechanism of pyrethroids and DDT action involving preferential binding to active states of sodium channels which have high affinity for neurotoxins, causing persistent activation of sodium channels. Pyrethroids do not block [3H]tetrodotoxin binding, 125I-Anemonia sulcata toxin 2 binding, 125I-Tityus serrulatus toxin gamma binding at neurotoxin receptor sites 1, 3 and 4 respectively. Pyrethroids appear to act at a new neurotoxin receptor site on the sodium channel. The distribution of pyrethroid binding sites in rat brain was determined by quantitative autoradiographic procedures using the property of pyrethroids to reveal binding sites for [3H]batrachotoxinin A 20-alpha-benzoate.